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The Corner Chair Research Project:
A Case Study.

The Project

Richard Coker

A gender balanced student group of approximately 25 enrolled in Ergonomic and
Cultural Factors in Furniture Design were asked to design a corner chair or device to
assist infants and toddlers with weak spines and/or delayed development in sitting
and balance control to assume an upright seating posture. The ability to assume this
posture is needed to facilitate appropriate developmental learning activities for this
user group.

University of South Australia

Teaching and Learning
Professor Howard Gardner of Harvard University identifies at least eight different
types of intelligence; linguistic, logical, musical, kinaesthetic, visual, spatial,
interpersonal, and intrapersonal. Gardner further states that traditional educational
methods are heavily weighted toward the linguistic and logical ignoring students’
learning potential in other areas.
Lynn O’Brien, Director of Specific Diagnostic Studies, Inc., Rockville, Maryland,
indicates in her research that the learning styles of a typical student generally fall
into three profiles. Haptic, learn best when they are involved, moving, experiencing
and experimenting. Visual learners learn best by looking and reading. Auditory
learners learn best through sound such as music and talk. Although learners may
be dominant in one of these areas, most of us combine all three styles in varied
combinations. The corner chair project was structured to stimulate all three learning
styles and encourage students to draw upon all eight intelligences.
Collaborative Partnership and Approach
The corner chair project was initially proposed by a physiotherapist from Women’s
and Children’s Hospital, Adelaide. The physiotherapist and a colleague from the
Crippled Children’s Association approached the University of South Australia. After
consultation with me it was determined that the project be addressed in the industrial
design furniture stream with the intention to produce a number of prototypes which
could then be tested on application at two sites. The physiotherapists would video
record outcomes with permission of clients to abide within the constraints of
University ethical guidelines and report back to the class and each team of students
the level of success they had achieved and problems yet to be resolved with each
of the six test models.
Main Research Findings and Proposed Project Development
The research outcomes indicated that all of the newly developed prototypes
contained significant improvements over the existing devices and a few exhibited
multiple improvements. This suggests that even in a situation where the designers
are novices, receive quality but limited expert orientation to the problem, and are
committed to a restricted time frame, the design process can yield significant
improvement in the functional and aesthetic attributes of a product. Subsequent
iterations of the analysis, synthesis, and evaluation design cycle are indicated and
the design process would be enriched by the inclusion of progressive quality
feedback from all stakeholders including manufacturers. It was generally assumed
that utility and function were the primary concerns of the project, but the parents of
the users commented on aesthetic and social issues reflecting concerns thought to
be more consistent with consumer products than assistive devices. Although
functional universal design issues in a project such as this tend to be the primary
focus, other design issues such as aesthetics and cultural appropriateness may be
of significant concern. The next proposed step is to secure a linking grant with
industry and existing stakeholders to continue design development for this project.
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PAPER FOR FUTUREGROUND 2004
THE CORNER CHAIR RESEARCH PROJECT: a case study

This paper reviews one credible approach to quality industrial design research centred
within the teaching and learning environment at the University of South Australia. This
student project in furniture design benefited from a partnership with a healthcare provider.
It attempt to establish a clear base line with outcomes both pertinent and significant to the
body of knowledge currently evolving within the industrial design discipline while also
addressing a problem not effectively approached in industry.
The Project
A gender balanced student group of approximately 25 enrolled in Ergonomic were asked
to design a device to assist infants and toddlers with weak spines and /or delayed
development to facilitate sitting and balance control in order to assume an upright seating
posture. This device was known in medical circles as a ‘corner chair’. The ability to
assume this upright posture is needed to facilitate appropriate developmental learning
activities for its intended user group. This need has been given little industry attention as
commercialisation opportunities are marginal for this niche market. For the small user
group however, the absence of consideration for their needs has profound effect on the
quality of their lives. The process of designing to the problem brief did not negate the need
to meet the identified learning outcome goals for the subject, Ergonomic and Cultural
Factors in Furniture Design. This project was appropriate to these goals.
Teaching and Learning
Professor Howard Gardner of Harvard University identifies at least eight different types of
intelligence; linguistic, logical, musical, kinaesthetic, visual, spatial, interpersonal, and
intrapersonal. Gardner further states that traditional educational methods are heavily
weighted toward the linguistic and logical ignoring students’ learning potential in other
areas. (Gardner 1999) Lynn O’Brien, Director of Specific Diagnostic Studies, Inc.,
Rockville, Maryland, indicates in her research that the learning styles of a typical student
generally fall into three profiles. Haptic, often referred to as kinaesthetic / tactile learners,
learn best when they are involved, moving, experiencing and experimenting. Visual
learners learn best by looking at pictures or diagrams with a smaller percentage who are
“print-oriented” and learn by reading. Auditory learners learn best through sound such as
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music and talk. Although learners may be dominant in one of these areas, most of us
combine all three styles in varied combinations. (Dryden 1999) The “corner chair” project
was structured to stimulate all three learning styles and encourage students to draw upon
all eight intelligences.
In design particularly, students are developing their visual, spatial, logical and creative
skills. Problem based learning is an appropriate paradigm to attend to these skills. Rhem
claims problem based learning began in the early 1970’s at the medical school at
McMaster University in Canada although he also acknowledges the Corts’ view that it is
the “recovered” Socratic method, related to the discovery based education of the 1960’s
and also a practical application of Dewey’s concept of “engagement”. (Rhem 1998) p.2
(White 1996)
Since its inception, industrial design education has been presented as problem based
learning directed toward fostering individual skills in ideation, concept development,
model-making and refinement of design innovations. However the problem based learning
of industrial design education differs from the problem based learning models which are
currently discussed in universities. Those current university models are fixed on learning
skills and developing understanding of the relevant body of knowledge in a particular
discipline by asking students to address a specific problem in that field, such as
diagnosing a patient’s disease by being given a certain patient scenario. In industrial
design education the problem based learning is directed to learning the process of
problem solving through learning by doing.
Collaborative Partnership and Approach
The corner chair project was initially proposed by Therese, a physiotherapist from
Women’s and Children’s Hospital, Adelaide, who had identified the need for a better
designed solution to the infant upright seating problem than the expensive devices that
were commercially available at present. She and Gineke, a colleague from Crippled
Children’s Association approached the University of South Australia with the problem and
were ultimately directed to the author as my research interests were focused on inclusive,
universal design, design for disability and furniture design for manufacture. After consulting
with them I determined that the project could be addressed in semester 2, 2003 in the
industrial design furniture stream elective mentioned earlier. The intention was to produce
a number of prototypes that could be tested on application at two sites, the Women’s and
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Children’s Hospital – Adelaide and the Crippled Children’s Association. Therese and
Gineke would video record outcomes of the tests with permission of their respective clients
– the children’s parents. This would meet the constraints of University ethics guidelines.
They would then report back to the class the level of success they had achieved and
problems yet to be resolved with each of the six test models. This was the process that
was followed.
Clarifying the Problem
It is generally accepted among designers that non-prescriptive briefs are more successful
in stimulating good design outcomes. Using terminology which suggests an existing form
solution to a problem can be counter productive. For example, if the term ‘chair’ is used
when addressing more complex seating issues, opportunities may be missed for
innovative thinking to occur. The word ‘chair’ may typically generate an iconic image in the
minds of most of us, of a four legged object with a back support at human scale used to sit
upon in a relatively prescribed and static posture. However, Peter Opsvik, a Norwegian
furniture designer, has written a number of articles regarding movement and variation in
seating postures as well as innovated a number of clever, functional and fun seating
devices ranging from swing seating to rockers which invite and facilitate a number of
reclining, seating and support postures which in turn encourage healthy movement.
Without approaching seating design with a less prescriptive brief, his innovative thinking
may not have yielded these celebrated outcomes. (Opsvik 2002)
In the specific case of the ‘corner chair’ the problem of providing appropriate support for
infants and toddlers so they might learn to sit independently was a clearly identified
medical need and research had specifically identified that delays in the development of
sitting balance could adversely affect development of motor skills, and hand and play skills
in infants and toddlers. In consultation with our client/experts, we agreed that it was
important to encourage lateral thinking among the students and promote innovation while
at the same time not losing sight of the goal. Many non-designers unfamiliar with design
process submit prescriptive briefs which restrict opportunities for innovation. As Therese
described the issues in layman’s terms, the problem became relatively clear. Existing
“corner chair” devices were reasonably successful at addressing many functional issues,
but were generally too heavy and awkward to transport, way too expensive (between 1
and 2 thousand dollars each), and relatively unattractive (unaesthetic). Initially a fairly
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prescriptive problem statement was suggested by our clients. After consulting with them
the problem was simplified and stated as follows:
Design a functional, easily transportable, inexpensive, aesthetic ‘corner chair’
device.
Preparatory Research
Due to the nature of the problem as identified and workload issues regarding the course,
the bulk of the research associated with a project such as this one may best be provided
by the clients, who in this case, were more critically aware of the issues related to the
functional needs of the product. Therese and Gineke were experienced physiotherapists
who knew what was available on the market and had first hand knowledge of how well the
few products existing in the field performed. They prepared two comprehensive lectures
which provided the design students with most of the information necessary to address the
problem at hand. With the help of the Independent Living Centre, Adelaide, the
client/experts collected images and descriptions of all available product solutions to the
‘corner chair’ currently available in the commercial market. They then created a list of
basic requirements for the seating device including key points regarding ergonomic issues.
They also generated a list of value added features they thought would be desirable for an
effective solution based on their own collaborative research.
Developing the Brief
Analysis of the problem statement – to design a functional, easily transportable,
inexpensive, aesthetic, “corner chair” device, implied the need to clarify for the students
what was specifically meant by functional in this context. An ‘elegant’ design solution
reflects insightfully balanced synergy among aesthetics, utility, and social significance or
cultural meaning. In this case the choice of materials and manufacturing methods would
follow the aesthetic resolution of the key functional issues and was not a major
consideration during the initial stages of the design process. Students were provided with
a list of the basic requirements for the device including a general statement of intent. Key
ergonomic issues including basic diagrammatic figures demonstrating posture issues and
a list of desirable features as the clients perceived them were as follows:

4

Basic requirement for a ‘corner chair’ device
“One that enables the child to achieve good head control so that they can balance,
giving them every chance to move forwards at the hips and shoulders in order to
bring the arms forward in order to use both hands.”
Form emphasis:
Symmetrical
Growth adjustable
The child:

Develops gross and fine motor skills
– Needs reduction in the amount of support
May develop different muscle tone
– High tone = spasticity
– Low tone = floppy or fluctuating tone

Ergonomic issues:
Back support for three different conditions
-

Full support including the head

-

Partly supported including the shoulders

-

Minimal support including the lower back and hips

Shoulders/arms position for two different conditions
-

Shoulders neutral or slightly forward Reducing
spasticity (allowing the child to bring the arms
together and being able to manipulate toys/objects
with their hands)

-

Support under elbows – adjustable tray, erect trunk,
stabilises upper body, stabilises one arm to reach out
with the other, explore toys in own time

Hips
-

Option to raise the seat to allow bending of the hips
and knees (poor hip stability or contractures =
permanent shortening of a muscle)

-

Option to alter the shape of the seat (wedge) to tilt
the pelvis forward.

-

Option to adjust a pommel to prevent the child from
sliding forwards in the seat.
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Legs
-

Option to have knees straight (seat positioned on the
floor)

-

Option to have knees bend allowing them to weight
bear through their feet (seat slightly raised.)

Value added features
1. Adjustable sliding pommel (vary the depth of the seat)
2. Seat to be padded with washable material
3. Easily adjustably
4. Can accommodate small infants
5. Some degree of growth accommodation (backrest and seat)
6. Tray – height adjustable and angle adjustable
7. Tray size to accommodate a variety of play activities
8. Non slip surface underneath
9. Handles to pick up the seat
10. Ability to tilt the seat (up or down) to assist with pelvic tilt for posture
improvement
11. Pre drilled holes in the tray so that a toy frame or grab rail or even a switch
can easily be attached
12. Facilities to add shoulder and pelvic straps if needed
13. Possibly for added knee piece to accommodate knee flexion deformities. Or
to raise corner chair on block (with or without wheels)
Question:
Do corner chairs promote a posterior tilt with the children?
How can we prevent this using “corner chairs”?
Structure and Methods
Week one began with an introduction to the semesters goals and strategies including an
introductory lecture by Therese describing the corner chair project and showing images of
existing devices available commercially and two examples of pieces made by the
Rehabilitation Engineering Department of Women’s and Children’s Hospital who worked
directly with the physiotherapists. Those pieces were crude MDF “cookie-cutter” like
shapes set at 90 degrees connected structurally by a circular section tray. Therese
presented the problem statement and introduced the handout Basic requirements for a
‘corner chair’ device described earlier that included a description of the ergonomic issues.
6

The students’ first assignment due the following week was to generate a minimum of three
concept sketches reflecting their individual thinking and addressing the problem as they
understood it. These sketches assisted in identifying and forming groups of individuals
who seemed to be heading in a similar direction.
Therese presented a comprehensive and informative lecture in week 2 which addressed
most all learning styles. The topic was infant movement and motor development for which
she used overheads which included line illustrations from the Alberta Infant Motor Scale.
She also used a doll to simulate the infant in the various positions; prone, supine, sitting,
and standing. Therese also effectively used the doll to demonstrate the shortcomings of
the existing corner chair. She was able at this time to show video images of infants with a
range of disabilities using the current ‘corner chair’ devices.
The following week each of the newly formed groups brought in a corrugated cardboard,
full scale sketch models reflecting the direction of their design thinking for review by
Gineke from the Crippled Children’s Association. She followed this with another
informative lecture using overheads and video images of older children who would require
a “corner chair” device beyond infancy due to their specific disabilities. The objective was
to enlighten students to the necessity to accommodate individual users as they grew
physically in size when they had a prolonged need for this kind of support.
During the next several weeks students continued to cycle through the design
development process analysis, development, and evaluation; primarily receiving feedback
from myself, the tutor and, as available, Therese and Gineke who alternated attending
during the final hour of the tutorial sessions each week. In week 8, the testable prototypes
were submitted. They were taken by Therese and Gineke for testing at their respective
workplaces.
Outcomes
The outcomes were identified by the physiotherapists as very positive in all cases. The
intention was for these second and third year design students to work collaboratively with
the clients toward developing a diverse range of practical alternative prototypes to be
tested on application in order to identify innovative design concepts which demonstrated
significant potential to be further developed toward addressing the original design problem

7

statement. Many of the following images are shown in context with two dolls which were
used to establish size relationships for infants and small toddlers.
Upon review of the prototypes the parents of the infant users, the potential buyers of the
product, gave extensive feedback on the appearance of the devices rather than utilitarian
issues. We had anticipated the majority of the feedback would be oriented toward utility
and function. For example in figure 1, looking at two very different solutions from the rear,
the one on the left was understandably perceived by them to have a much more ‘disability
device’ semantic than the one shown on the right even though from a functional standpoint
it rated quite highly. Figure 2 and 3 show these prototypes from the front view. The one
shown in Figure 2 was thought to be quite successful in adjustability with safe, easy
manipulation of the tray (also alternative trays), and also cleverly folded for easier
transport (details shown in figure 4) yet the bent plywood shell version shown in a more
advanced stage of development in Figures 9 and 11 was preferred overall primarily
because it looked most like ‘furniture’.
Figure 5 shows a comparison of four of the six tested. Figure 6 is a closer view of the
corner chair third from the left in figure 5. It was identified to have one of the more
successful trunk and neck support configurations. Figure 9 shows a child fitting well into a
more advanced prototype being developed by Joe Avery, a team member who has chosen
to do an independent elective to advance the original test model to a production prototype.
Figure 10 demonstrates the need to resolve neck support for larger users and figure 11
shows a detail of the contour of the existing back support profile.
Figure 7 shows a blow moulded stackable toy like structure which is extremely light and
could lead to an inexpensive, interesting, functional aesthetic. Figure 8 shows a very early
stage of a clever approach configuring upholstered foam elements of varying density,
which are assembled using Velcro. The testable prototype was much more refined but no
images are available.
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Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11
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A number of students are interested and motivated to further their designs. We are looking
to ITEK for the funding to develop the product through to manufacture. ITEK is a group the
university retains to promote the commercialisation of intellectual property generated from
research. They are mandated to support the development of business plans for marketing
products as well as supporting design development. The participants feel that this project
was a successful step toward demonstrating the effectiveness of design centred
collaborative innovation.
Main Research Findings and Proposed Project Development
The research outcomes indicated that all of the newly developed prototypes contained
significant improvements over the existing devices and a few exhibited multiple
improvements. This suggests that even in a situation where the designers are novices,
receive quality but limited expert orientation to the problem, and are committed to a
restricted time frame, the design process can yield significant improvement in the
functional and aesthetic attributes of a product. Subsequent iterations of the analysis,
synthesis, and evaluation design cycle are indicated and the design process would be
enriched by the inclusion of progressive quality feedback from all stakeholders including
manufacturers. It was generally assumed that utility and function were the primary
concerns of the project, but the parents of the users commented on aesthetic and social
issues reflecting concerns thought to be more consistent with consumer products than
assistive devices. Although functional universal design issues in a project such as this tend
to be the primary focus, other design issues such as aesthetics and cultural
appropriateness may be of significant concern. The next proposed step is to secure a
linking grant with industry and existing stakeholders to continue design development for
this project.
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